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Multiple sequence alignment of SARS-CoV-2 variants of concern and variants of interest 

centred around transcriptional regulatory sequence motifs.  

 

Occurrence of 10nt motif “CTAAACGAAC” in SARS-CoC-2 in relation to transcriptional 

skipping, ORF annotations, and mutations in different SARS-CoV-2 variants.  

Top panels: Position of transcriptional skip ends (landing site) and their usage as percent of 

all skip events in B.1.1.7 (blue) and Victoria (orange) strains based on RNA-seq.  

Middle panels: Multiple sequence alignment of SARS-CoV-2 reference strain, Victoria, and 

B.1.1.7 strains, as well as other variants of concern or variants of interest. 10nt motif 

“CTAAACGAAC” and its near variants are indicated by light blue boxes. Annotated ORF start 

and end codons are indicated in green and gray, respectively. Mutations relative to the 

reference strain are shown in yellow boxes. Bases with at least 0.1% skip site usage in B.1.1.7 

(blue) or Victoria (orange) are indicated.  

Bottom panels: Number of variants with mismatches relative to the reference strains at any 

given position. 
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CT TCCCAGGT AACAAACCAACCAACT T TCGA TCTCT TGT AGA TCTGT TCTCT AAACGAACT T T AAAA TCTGTGTGGCTGTCACTCGGCTGCA TGCT T AGTGCACTCACGC

CT TCCCAGGT AACAAACCAACCAACT T TCGA TCTCT TGT AGA TCTGT TCTCT AAACGAACT T T AAAA TCTGTGTGGCTGTCACTCGGCTGCA TGCT T AGTGCACTCACGC

− − − − − − − − − − − − − − − − − − − − − − − − − − − − − − − − − − − − − − − AGA TCTGT TCTCT AAACGAACT T T AAAA TCTGTGTGGCTGTCACTCGGCTGCA TGCT T AGTGCACTCACGC

− − − − − − − − − − − − − − − − − − − − − − AACT T TCGA TCTCT TGT AGA TCTGT TCTCT AAACGAACT T T AAAA TCTGTGTGGCTGTCACTCGGCTGCA TGCT T AGTGCACTCACGC

− − − − − − − − − − − − − − − − − − − − − − − − − − − − − − − − − − − − − − − AGA TCTGT TCTCT AAACGAACT T T AAAA TCTGTGTGGCTGTCACTCGGCTGCA TGCT T AGTGCACTCACGC

− − − − − − − − − − − − − − − − − − − − − − − ACT T TCGA TCTCT TGT AGA TCTGT TCTCT AAACGAACT T T AAAA TCTGTGTGGCTGTCACTCGGCTGCA TGCT T AGTGCACTCACGC

− − − − − − AGGT AACAAACCAACCAACT T TCGA TCTCT TGT AGA TCTGT TCTCT AAACGAACT T T AAAA TCTGTGTGGCTGTCACTCGGCTGCA TGCT T AGTGCACTCACGC

− − − − − − − − − − − − − − − − − − − − − − − − − − − − − − − − − − − − − − − AGA TCTGT TCTCT AAACGAACT T T AAAA TCTGTGTGGCTGTCACTCGGCTGCA TGCT T AGTGCACTCACGC

− − − − − − − − − − − − − − − − − − − − − − − − − − − − − − − − − − CT TGT AGA TCTGT TCTCT AAACGAACT T T AAAA TCTGTGTGGCTGTCACTCGGCTGCA TGCT T AGTGCACTCACGC

− − − − − − − − − − − − − − − ACCAACCAACT T TCGA TCTCT TGT AGA TCTGT TCTCT AAACGAACT T T AAAA TCTGTGTGGCTGTCACTCGGCTGCA TGCT T AGTGCACTCACGC

CT TCCCAGGT AACAAACCAACCAACT T TCGA TCTCT TGT AGA TCTGT TCTCT AAACGAACT T T AAAA TCTGTGTGGCTGTCACTCGGCTGCA TGCT T AGTGCACTCACGC

− T TCCCAGGT AACAAACCAACCAACT T TCGA TCTCT TGT AGA TCTGT TCTCT AAACGAACT T T AAAA TCTGTGTGGCTGTCACTCGGCTGCA TGCT T AGTGCACTCACGC

CT TCCCAGGT AACAAACCAACCAACT T TCGA TCTCT TGT AGA TCTGT TCTCT AAACGAACT T T AAAA TCTGTGTGGCTGTCACTCGGCTGCA TGCT T AGTGCACTCACGC

CT TCCCAGGT AACAAACCAACCAACT T TCGA TCTCT TGT AGA TCTGT TCTCT AAACGAACT T T AAAA TCTGTGTGGCTGTCACTCGGCTGCA TGCT T AGTGCACTCACGC

− − − − − − − − − − AACAAACCAACCAACT T TCGA TCTCT TGT AGA TCTGT TCTCT AAACGAACT T T AAAA TCTGTGTGGCTGTCACT TGGCTGCA TGCT T AGTGCACTCACGCP.2 Brazil
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A T T AGAGAAAACAACAGAGT TGT T A T T TCT AGTGA TGT TCT TGT T AACAACT AAACGAACAA TGT T TGT T T T TCT TGT T T T A T TGCCACT AGTCTCT AGTCAGTGTGT T A

A T T AGAGAAAACAACAGAGT TGT T A T T TCT AGTGA TGT TCT TGT T AACAACT AAACGAACAA TGT T TGT T T T TCT TGT T T T A T TGCCACT AGTCTCT AGTCAGTGTGT T A

A T T AGAGAAAACAACAGAGT TGT T A T T TCT AGTGA TGT TCT TGT T AACAACT AAACGAACAA TGT T TGT T T T TCT TGT T T T A T TGCCACT AGTCTCT AGTCAGTGTGT T A

A T T AGAGAAAACAACAGAGT TGT T A T T TCT AGTGA TGT TCT TGT T AACAACT AAACGAACAA TGT T TGT T T T TCT TGT T T T A T TGCCACT AGTCTCT AGTCAGTGTGT T A

A T T AGAGAAAACAACAGAGT TGT T A T T TCT AGTGA TGT TCT TGT T AACAACT AAACGAACAA TGT T TGT T T T TCT TGT T T T A T TGCCACT AGTCTCT A T TCAGTGTGT T A

A T T AGAGAAAACAACAGAGT TGT T A T T TCT AGTGA TGT TCT TGT T AACAACT AAACGAACAA TGT T TGT T T T TCT TGT T T T A T TGCCACT AGTCTCT A T TCAGTGTGT T A

A T T AGAGAAAACAACAGAGT TGT T A T T TCT AGTGA TGT TCT TGT T AACAACT AAACGAACAA TGT T TGT T T T TCT TGT T T T A T TGCCACT AGTCTCT AGTCAGTGTGT T A

A T T AGAGAAAACAACAGAGT TGT T A T T TCT AGTGA TGT TCT TGT T AACAACT AAACGAACAA TGT T TGT T T T T T T TGT T T T A T TGCCACT AGTCTCT AGTCAGTGTGT T A

A T T AGAGAAAACAACAGAGT TGT T A T T TCT AGTGA TGT TCT TGT T AACAACT AAACGAACAA TGT T TGT T T T TCT TGT T T T A T TGCCACT AGTCTCT AGTCAGTGTGT T A

A T T AGAGAAAACAACAGAGT TGT T A T T TCT AGTGA TGT TCT TGT T AACAACT AAACGAACAA TGT T TGT T T T TCT TGT T T T A T TGCCACT AGTCTCT AGTCAGTGTGT T A

A T T AGAGAAAACAACAGAGT TGT T A T T TCT AGTGA TGT TCT TGT T AACAACT AAACGAACAA TGT T TGT T T T TCT TGT T T T A T TGCCACT AGTCTCT AGTCAGTGTGT T A

A T T AGAGAAAACAACAGAGT TGT T A T T TCT AGTGA TGT TCT TGT T AACAACT AAACGAACAA TGT T TGT T T T TCT TGT T T T A T TGCCACT AGTCTCT AGTCAGTGTGT T A

A T T AGAGAAAACAACAGAGT TGT T A T T TCT AGTGA TGT TCT TGT T AACAACT AAACGAACAA TGT T TGT T T T TCT TGT T T T A T TGCCACT AGTCTCT AGTCAGTGTGT T A

A T T AGAGAAAACAACAGAGT TGT T A T T TCT AGTGA TGT TCT TGT T AACAACT AAACGAACAA TGT T TGT T T T TCT TGT T T T A T TGCCACT AGTCTCT AGTCAGTGTGT T A

A T T AGAGAAAACAACAGAGT TGT T A T T TCT AGTGA TGT TCT TGT T AACAACT AAACGAACAA TGT T TGT T T T TCT TGT T T T A T TGCCACT AGTCTCT AGTCAGTGTGT T A
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GA TGAAGACGACTCTGAGCCAGTGCTCAAAGGAGTCAAA T T ACA T T ACACA T AAACGAACT T A TGGA T T TGT T T A TGAGAA TCT TCACAA T TGGAACTGT AACT T TGAAG

GA TGAAGACGACTCTGAGCCAGTGCTCAAAGGAGTCAAA T T ACA T T ACACA T AAACGAACT T A TGGA T T TGT T T A TGAGAA TCT TCACAA T TGGAACTGT AACT T TGAAG

GA TGAAGACGACTCTGAGCCAGTGCTCAAAGGAGTCAAA T T ACA T T ACACA T AAACGAACT T A TGGA T T TGT T T A TGAGAA TCT TCACAA T TGGAACTGT AACT T TGAAG

GA TGAAGACGACTCTGAGCCAGTGCTCAAAGGAGTCAAA T T ACA T T ACACA T AAACGAACT T A TGGA T T TGT T T A TGAGAA TCT TCACAA T TGGAACTGT AACT T TGAAG

GA TGAAGACGACTCTGAGCCAGTGCTCAAAGGAGTCAAA T T ACA T T ACACA T AAACGAACT T A TGGA T T TGT T T A TGAGAA TCT TCACAA T TGGAACTGT AACT T TGAAG

GA TGAAGACGACTCTGAGCCAGTGCTCAAAGGAGTCAAA T T ACA T T ACACA T AAACGAACT T A TGGA T T TGT T T A TGAGAA TCT TCACAA T TGGAACTGT AACT T TGAAG

GA TGAAGACGACTCTGAGCCAGTGCTCAAAGGAGTCAAA T T ACA T T ACACA T AAACGAACT T A TGGA T T TGT T T A TGAGAA TCT TCACAA T TGGAACTGT AACT T TGAAG

GA TGAAGACGACTCTGAGCCAGTGCTCAAAGGAGTCAAA T T ACA T T ACACA T AAACGAACT T A TGGA T T TGT T T A TGAGAA TCT TCACAA T TGGAACTGT AACT T TGAAG

GA TGAAGACGACTCTGAGCCAGTGCTCAAAGGAGTCAAA T T ACA T T ACACA T AAACGAACT T A TGGA T T TGT T T A TGAGAA T T T TCACAA T TGGAACTGT AACT T TGAAG

GA TGAAGACGACTCTGAGCCAGTGCTCAAAGGAGTCAAA T T ACA T T ACACA T AAACGAACT T A TGGA T T TGT T T A TGAGAA TCT TCACAA T TGGAACTGT AACT T TGAAG

GA TGAAGACGACTCTGAGCCAGTGCTCAAAGGAGTCAAA T T ACA T T ACACA T AAACGAACT T A TGGA T T TGT T T A TGAGAA TCT TCACAA T TGGAACTGT AACT T TGAAG

GA TGAAGACGACTCTGAGCCAGTGCTCAAAGGAGTCAAA T T ACA T T ACACA T AAACGAACT T A TGGA T T TGT T T A TGAGAA TCT TCACAA T TGGAACTGT AACT T TGAAG

GA TGAAGACGACTCTGAGCCAGTGCTCAAAGGAGTCAAA T T ACA T T ACACA T AAACGAACT T A TGGA T T TGT T T A TGAGAA TCT TCACAA T TGGAACTGT AACT T TGAAG

GA TGAAGACGACTCTGAGCCAGTGCTCAAAGGAGTCAAA T T ACA T T ACACA T AAACGAACT T A TGGA T T TGT T T A TGAGAA TCT TCACAA T TGGAACTGT AACT T TGAAG

GA TGAAGACGACTCTGAGCCAGTGCTCAAAGGAGTCAAA T T ACA T T ACACA T AAACGAACT T A TGGA T T TGT T T A TGAGAA TCT TCACAA T TGGAACTGT AACT T TGAAG
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T ACTCTCGTGT T AAAAA TCTGAA T TCT TCT AGAGT TCCTGA TCT TCTGGTCT AAACGAACT AAA T A T T A T A T T AGT T T T TCTGT T TGGAACT T T AA T T T T AGCCA TGGCA

T ACTCTCGTGT T AAAAA TCTGAA T TCT TCT AGAGT TCCTGA TCT TCTGGTCT AAACGAACT AAA T A T T A T A T T AGT T T T TCTGT T TGGAACT T T AA T T T T AGCCA TGGCA

T ACTCTCGTGT T AAAAA TCTGAA T TCT TCT AGAGT TCCTGA TCT TCTGGTCT AAACGAACT AAA T A T T A T A T T AGT T T T TCTGT T TGGAACT T T AA T T T T AGCCA TGGCA

T ACTCTCGTGT T AAAAA TCTGAA T TCT TCT AGAGT TCT TGA TCT TCTGGTCT AAACGAACT AAA T A T T A T A T T AGT T T T TCTGT T TGGAACT T T AA T T T T AGCCA TGGCA

T ACTCTCGTGT T AAAAA TCTGAA T TCT TCT AGAGT TCCTGA TCT TCTGGTCT AAACGAACT AAA T A T T A T A T T AGT T T T TCTGT T TGGAACT T T AA T T T T AGCCA TGGCA

T ACTCTCGTGT T AAAAA TCTGAA T TCT TCT AGAGT TCCTGA TCT TCTGGTCT AAACGAACT AAA T A T T A T A T T AGT T T T TCTGT T TGGAACT T T AA T T T T AGCCA TGGCA

T ACTCTCGTGT T AAAAA TCTGAA T TCT TCT AGAGT TCCTGA TCT TCTGGTCT AAACGAACT AAA T A T T A T A T T AGT T T T TCTGT T TGGAACT T T AA T T T T AGCCA TGGCA

T ACTCTCGTGT T AAAAA TCTGAA T TCT TCT AGAGT TCCTGA TCT TCTGGTCT AAACGAACT AAA T A T T A T A T T AGT T T T TCTGT T TGGAACT T T AA T T T T AGCCA TGGCA

T ACTCTCGTGT T AAAAA TCTGAA T TCT TCT AGAGT TCCTGA TCT TCTGGTCT AAACGAACT AAA T A T T A T A T T AGT T T T TCTGT T TGGAACT T T AA T T T T AGCCA TGGCA

T ACTCTCGTGT T AAAAA TCTGAA T TCT TCT AGAGT TCCTGA TCT TCTGGTCT AAACGAACT AAA T A T T A T A T T AGT T T T TCTGT T TGGAACT T T AA T T T T AGCCA TGGCA

T ACTCTCGTGT T AAAAA TCTGAA T TCT TCT AGAGT TCCTGA TCT TCTGGTCT AAACGAACT AAA T A T T A T A T T AGT T T T TCTGT T TGGAACT T T AA T T T T AGCCA TGGCA

T ACTCTCGTGT T AAAAA TCTGAA T TCT TCT AGAGT TCCTGA TCT TCTGGTCT AAACGAACT AAA T A T T A T A T T AGT T T T TCTGT T TGGAACT T T AA T T T T AGCCA TGGCA

T ACTCTCGTGT T AAAAA TCTGAA T TCT TCT AGAGT TCCTGA TCT TCTGGTCT AAACGAACT AAA T A T T A T A T T AGT T T T TCTGT T TGGAACT T T AA T T T T AGCCA TGGCA

T ACTCTCGTGT T AAAAA TCTGAA T TCT TCT AGAGT TCCTGA TCT TCTGGTCT AAACGAACT AAA T A T T A T A T T AGT T T T TCTGT T TGGAACT T T AA T T T T AGCCA TGGCA

T ACTCTCGTGT T AAAAA TCTGAA T TCT TCT AGAGT TCCTGA TCT TCTGGTCT AAACGAACT AAA T A T T A T A T T AGT T T T TCTGT T TGGAACT T T AA T T T T AGCCA TGGCA
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ACTGAGAA T AAA T A T TCTCAA T T AGA TGAAGAGCAACCAA TGGAGA T TGA T T AAACGAACA TGAAAA T T A T TCT T T TCT TGGCACTGA T AACACTCGCT ACT TGTGAGCT

ACTGAGAA T AAA T A T TCTCAA T T AGA TGAAGAGCAACCAA TGGAGA T TGA T T AAACGAACA TGAAAA T T A T TCT T T TCT TGGCACTGA T AACACTCGCT ACT TGTGAGCT

ACTGAGAA T AAA T A T TCTCAA T T AGA TGAAGAGCAACCAA TGGAGA T TGA T T AAACGAACA TGAAAA T T A T TCT T T TCT TGGCACTGA T AACACTCGCT ACT TGTGAGCT

ACTGAGAA T AAA T A T TCTCAA T T AGA TGAAGAGCAACCAA TGGAGA T TGA T T AAACGAA T A TGAAAA T T A T TCT T T TCT TGGCACTGA T AACACTCGCT ACT TGTGAGCT

ACTGAGAA T AAA T A T TCTCAA T T AGA TGAAGAGCAACCAA TGGAGA T TGA T T AAACGAACA TGAAAA T T A T TCT T T TCT TGGCACTGA T AACACTCGCT ACT TGTGAGCT

ACTGAGAA T AAA T A T TCTCAA T T AGA TGAAGAGCAACCAA TGGAGA T TGA T T AAACGAACA TGAAAA T T A T TCT T T TCT TGGCACTGA T AACACTCGCT ACT TGTGAGCT

ACTGAGAA T AAA T A T TCTCAA T T AGA TGAAGAGCAACCAA TGGAGA T TGA T T AAACGAACA TGAAAA T T A T TCT T T TCT TGGCACTGA T AACACTCGCT ACT TGTGAGCT

ACTGAGAA T AAA T A T TCTCAA T T AGA TGAAGAGCAACCAA TGGAGA T TGA T T AAACGAACA TGAAAA T T A T TCT T T TCT TGGCACTGA T AACACTCGCT ACT TGTGAGCT

ACTGAGAA T AAA T A T TCTCAA T T AGA TGAAGAGCAACCAA TGGAGA T TGA T T AAACGAACA TGAAAA T T A T TCT T T TCT TGGCACTGA T AACACTCGCT ACT TGTGAGCT

ACTGAGAA T AAA T A T TCTCAA T T AGA TGAAGAGCAACCAA TGGAGA T TGA T T AAACGAACA TGAAAA T T A T TCT T T TCT TGGCACTGA T AACACTCGCT ACT TGTGAGCT

ACTGAGAA T AAA T A T TCTCAA T T AGA TGAAGAGCAACCAA TGGAGA T TGA T T AAACGAACA TGAAAA T T A T TCT T T TCT TGGCACTGA T AACACTCGCT ACT TGTGAGCT

ACTGAGAA T AAA T A T TCTCAA T T AGA TGAAGAGCAACCAA TGGAGA T TGA T T AAACGAACA TGAAAA T T A T TCT T T TCT TGGCACTGA T AACACTCGCT ACT TGTGAGCT

ACTGAGAA T AAA T A T TCTCAA T T AGA TGAAGAGCAACCAA TGGAGA T TGACT AAACGAACA TGAAAA T T A T TCT T T TCT TGGCACTGA T AACACTCGCT ACT TGTGAGCT

ACTGAGAA T AAA T A T TCTCAA T T AGA TGAAGAGCAACCAA TGGAGA T TGA T T AAACGAACA TGAAAA T T A T TCT T T TCT TGGCACTGA T AACACTCGCT ACT TGTGAGCT

ACTGAGAA T AAA T A T TCTCAA T T AGA TGAAGAGCAACCAA TGGAGA T TGA T T AAACGAACA TGAAAA T T A T TCT T T TCT TGGCACTGA T AACACTCGCT ACT TGTGAGCT
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A TCT T T TGGT TCTCACT TGAACTGCAAGA TCA T AA TGAAACT TGTCACGCCT AAACGAACA TGAAA T T TCT TGT T T TCT T AGGAA TCA TCACAACTGT AGCTGCA T T TCA

A TCT T T TGGT TCTCACT TGAACTGCAAGA TCA T AA TGAAACT TGTCACGCCT AAACGAACA TGAAA T T TCT TGT T T TCT T AGGAA TCA TCACAACTGT AGCTGCA T T TCA

A TCT T T TGGT TCTCACT TGAACTGCAAGA TCA T AA TGAAACT TGTCACGCCT AAACGAACA TGAAA T T TCT TGT T T TCT T AGGAA TCA TCACAACTGT AGCTGCA T T TCA

A TCT T T TGGT TCTCACT TGAACTGCAAGA TCA T AA TGAAACT TGTCACGCCT AAACGAACA TGAAA T T TCT TGT T T TCT T AGGAA TCA TCACAACTGT AGCTGCA T T TCA

A TCT T T TGGT TCTCACT TGAACTGCAAGA TCA T AA TGAAACT TGTCACGCCT AAACGAACA TGAAA T T TCT TGT T T TCT T AGGAA TCA TCACAACTGT AGCTGCA T T TCA

A TCT T T TGGT TCTCACT TGAACTGCAAGA TCA T AA TGAAACT TGT T ACGCCT AAACT AACA TGAAA T T TCT TGT T T TCT T AGGAA TCA TCACAACTGT AGCTGCA T T TCA

A TCT T T TGGT TCTCACT TGAACTGCAAGA TCA T AA TGAAACT TGTCACGCCT AAACGAACA TGAAA T T TCT TGT T T TCT T AGGAA TCA TCACAACTGT AGCTGCA T T TCA

A TCT T T TGGT TCTCACT TGAACTGCAAGA TCA T AA TGAAACT TGTCACGCCT AAACGAACA TGAAA T T TCT TGT T T TCT T AGGAA TCA TCA T AACTGT AGCTGCA T T TCA

A TCT T T TGGT TCTCACT TGAACTGCAAGA TCA T AA TGAAACT TGTCACGCCT AAACGAACA TGAAA T T TCT TGT T T TCT T AGGAA TCA TCA T AACTGT AGCTGCA T T TCA

A TCT T T TGGT TCTCACT TGAACTGCAAGA TCA T AA TGAAACT TGTCACGCCT AAACGAACA TGAAA T T TCT TGT T T TCT T AGGAA TCA TCACAACTGT AGCTGCA T T TCA

A TCT T T TGGT TCTCACT TGAACTGCAAGA TCA T AA TGAAACT TGTCACGCCT AAACGAACA TGAAA T T TCT TGT T T TCT T AGGAA TCA TCACAACTGT AGCTGCA T T TCA

A TCT T T TGGT TCTCACT TGAACTGCAAGA TCA T AA TGAAA T T TGTCACGCCT AAACGAACA TGAAA T T TCT TGT T T TCT T AGGAA TCA TCACAACTGT AGCTGCA T T TCA

A TCT T T TGGT TCTCACT TGAACTGCAAGA TCA T AA TGAAACT TGTCACGCCT AAACGAACA TGAAA T T TCT TGT T T TCT T AGGAA TCA TCACAACTGT AGCTGCA T T TCA

A TCT T T TGGT TCTCACT TGAACTGCAAGA TCA T AA TGAAACT TGTCACGCCT AAACGAACA TGAAA T T TCT TGT T T TCT T AGGAA TCA TCACAACTGT AGCTGCA T T TCA

A TCT T T TGGT TCTCACT TGAACTGCAAGA TCA T AA TGAAACT TGTCACGCCT AAACGAACA TGAAA TCTCT TGT T T TCT T AGGAA TCA TCACAACTGT AGCTGCA T T TCA
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T A TGAAGACT T T T T AGAGT A TCA TGACGT TCGTGT TGT T T T AGA T T TCA TCT AAACGAACAAACT AAAA TGTCTGA T AA TGGACCCCAAAA TCAGCGAAA TGCACCCCGC

T A TGAAGACT T T T T AGAGT A TCA TGACGT TCGTGT TGT T T T AGA T T TCA TCT AAACGAACAAACT AAAA TGTCTGA T AA TGGACCCCAAAA TCAGCGAAA TGCACCCCGC

T A TGAAGACT T T T T AGAGT A TCA TGACGT TCGTGT TGT T T T AGA T T TCA TCT AAACGAACAAACTNAAA TGTCTCT AAA TGGACCCCAAAA TCAGCGAAA TGCACCCCGC

T A TGAAGACT T T T T AGAGT A TCA TGACGT TCT TGT TGT T T T AGA T T T T A TCT AAACGAACAAACT AAAA TGTCTGA T AA TGGACCCCAAAA TCAGCGAAA TGCACCCCGC

T A TGAAGACT T T T T AGAGT A TCA TGACGT TCGTGT TGT T T T AGA T T TCA TCT AAACGAACAAACT A T AA TGTCTGA T AA TGGACCCCAAAA TCAGCGAAA TGCACCCCGC

T A TGAAGACT T T T T AGAGT A TCA TGACGT TCGTGT TGT T T T AGA T T TCA TCT AAACGAACAAACT A T AA TGTCTGA T AA TGGACCCCAAAA TCAGCGAAA TGCACCCCGC

T A TGAAGACT T T T T AGAGT A TCA TGACGT TCGTGT TGT T T T AGA T T TCA TCT AAACGAACAAACT AAAA TGT − − − A T AA TGGACCCCAAAA TCAGCGAAA TGGACCCCGC

T A TGAAGACT T T T T AGAGT A TCA TGACGT TCGTGT TGT T T T AGA T T TCA TCT AAACGAACAAACT A − AA TGTCTGA T AA TGGACCCCAAAA TCAGCGAAA TGCACCCCGC

T A TGAAGACT T T T T AGAGT A TCA TGACGT TCGTGT TGT T T T AGA T T TCA TCT AAACGAACAAACT − AAA TGTCTGA T AA TGGACCCCAAAA TCAGCGAAA TGCACCCCGC

T A TCAAGACT T T T T AGAGT A TCA TGACGT TCGTGT TGT T T T AGA T T TC − TCT AAACGAACAAACT AAAA TGTCTGA T AA TGGACCCCAAAA TCAGCGAAA TGCACCCCGC

T A TGAAGACT T T T T AGAGT A TCA TGACGT TCGTGT TGT T T T AGA T T TCA TCT AAACGAACAAACT AAAA TGTCTGA T AA TGGACCCCAAAA TCAGCGAAA TGCACCCCGC

T A TGAAGACT T T T T AGAGT A TCA TGACGT TCGTGT TGT T T T AGA T T TCA TCT AAACGAACAAACT AAAA TGTCTGA T AA TGGACCCCAAAA TCAGCGAAA TGCACCCCGC

T A TGAAGACT T T T T AGAGT A TCA TGACGT TCGTGT TGT T T T AGA T T TCA TCT AAACGAACAAACT − AAA TGTCTGA T AA TGGACCCCAAAA TCAGCGAAA TGCACCCCGC

T A TGAAGACT T T T T AGAGT A TCA TGACGT TCGTGT TGT T T T AGA T T TCA TCT AAACGAACAAACT AAAA TGTCTGA T AA TGGACCCCAAAA TCAGCGAAA TGCACCCCGC

T A TGAAGACT T T T T AGAGT A TCA TGACGT TCGTGT TGT T T T AGA T T T T A TCT AAACGAACAAACT AAAA TGTCTGA T AA TGGACCCCAAAA TCAGCGAAA TGCACCCCGC
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T TCCTCA TCACGT AGTCGCAACAGT TCAAGAAA T TCAACTCCAGGCAGCAGT AGGGGAACT TCTCCTGCT AGAA TGGCTGGCAA TGGCGGTGA TGCTGCTCT TGCT T TGC

T TCCTCA TCACGT AGTCGCAACAGT TCAAGAAA T TCAACTCCAGGCAGCAGT AGGGGAACT TCTCCTGCT AGAA TGGCTGGCAA TGGCGGTGA TGCTGCTCT TGCT T TGC

T TCCTCA TCACGT AGTCGCAACAGT TCAAGAAA T TCAACTCCAGGCAGCAGT AAACGAACT TCTCCTGCT AGAA TGGCTGGCAA TGGCGGTGA TGCTGCTCT TGCT T TGC

T TCCTCA TCACGT AGTCGCAACAGT TCAAGAAA T TCAACTCCAGGCAGCAGT AGGGGAA T T TCTCCTGCT AGAA TGGCTGGCAA TGGCGGTGA TGCTGCTCT TGCT T TGC

T TCCTCA TCACGT AGTCGCAACAGT TCAAGAAA T TCAACTCCAGGCAGCAGT AGGGGAA T T TCTCCTGCT AGAA TGGCTGGCAA TGGCGGTGA TGCTGCTCT TGCT T TGC

T TCCTCA TCACGT AGTCGCAACAGT TCAAGAAA T TCAACTCCAGGCAGCAGT AGGGGAA T T TCTCCTGCT AGAA TGGCTGGCAA TGGCGGTGA TGCTGCTCT TGCT T TGC

T TCCTCA TCACGT AGTCGCAACAGT TCAAGAAA T TCAACTCCAGGCAGCAGT AGGGGAA T T TCTCCTGCT AGAA TGGCTGGCAA TGGCGGTGA TGCTGCTCT TGCT T TGC

T TCCTCA TCACGT AGTCGCAACAGT TCAAGAAA T TCAACTCT AGGCAGCAGT AGGGGAACT TCTCCTGCT AGAA TGGCTGGCAA TGGCGGTGA TGCTGCTCT TGCT T TGC

T TCCTCA TCACGT AGTCGCAACAGT TCAAGAAA T TCAACTCCAGGCAGCAGT AGGGGAA T T TCTCCTGCT AGAA TGGCTGGCAA TGGCGGTGA TGCTGCTCT TGCT T TGC

T TCCTCA TCACGT AGTCGCAACAGT TCAAGAAA T TCAACTCCAGGCAGCAGT A − − −GAACT TCTCCTGCT AGAA TGGCTGGCAA TGG−GGTGA TGCTGCTCT TGCT T TGC

T TCCTCA TCACGT AGTCGCAACAGT TCAAGAAA T TCAACTCCAGGCAGCAGT A TGGGAACT TCTCCTGCT AGAA TGGCTGGCAA TGGCGGTGA TGCTGCTCT TGCT T T AC

T TCCTCA TCACGT AGTCGCAACAGT TCAAGAAA T TCAACTCCAGGCAGCAGT A TGGGAACT TCTCCTGCT AGAA TGGCTGGCAA TGGCTGTGA TGCTGCTCT TGCT T TGC

T TCCTCA TCACGT AGTCGCAACAGT TCAAGAAA T TCAACTCCAGGCAGCAGT A TGGGAACT TCTCCTGCT AGAA TGGCTGGCAA TGGCGGTGA TGCTGCTCT TGCT T TGC

T TCCTCA TCACGT AGTCGCAACAGT TCAAGAAA T TCAACTCCAGGCAGCTCT AAACGAACT TCTCCTGCT AGAA TGGCTGGCAA TGGCGGTGA TGCTGCTCT TGCT T TGC

T TCCTCA TCACGT AGTCGCAACAGT TCAAGAAA T TCAACTCCAGGCAGCAGT AAACGAACT TCTCCTGCT AGAA TGGCTGGCAA TGGCGGTGA TGCTGCTCT TGCT T TGC
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